Significance statement: Applied applications for occupational screening, clinical tests should 3 0 assess sensitivity to the sign as well as the magnitude of disparity.
1 0 4 of 21.79 arc minutes) and was controlled by a 2-down/1-up staircase procedure thereafter. The 1 0 5 initial step size was 50% (relative rate), which changed after the first reversal to 10% in all 1 0 6 following trials. Since all of our participants were adults with normal vision, we set the maximal 1 0 7 offset between red and green dots to 40 pixels to ensure that it was well within D max (which was 1 0 8 around 50-70 arc min) 10 . The staircase was terminated at the fourth reversal point. The stereo 1 0 9 threshold and its standard error were then calculated based on the last three reversals 1 1 0 averaged across the two test runs (i.e., six reversals in total). As is shown in Figure 1c , the following configurable parameters were provided in the 2) AMB/ANISO Side and Initial Ratio: In case of spectacle-corrected anisometropia (with or 1 1 6 without amblyopia), an image size-scaling feature was implemented to account for any 1 1 7 aniseikonia. A second program was incorporated within this app to test the degree of 1 1 8 aniseikonia; the size of the pixels could be scaled in front of the more emmetropic eye during 1 1 9 the test to eliminate any potential impact of aniseikonia. This was a part of the original clinical 1 2 0 iPod test 1 and was designed for testing anisometropic amblyopes or subjects with a high 1 2 1 degree of anisometropia. It was not utilized in this study because none of our subjects had a 1 2 2 high degree of anisometropia (i.e., > 3 dioptres). Thus, the initial ratio was set to 1:1. 3) Visual Alignment: In case of ocular misalignment (e.g., strabismus), an alignment calibration 1 2 4 feature was implemented to allow fusion of the two eyes' images. During the alignment, two half-cross (one in red and the other one in green) were dichoptically presented to the two 1 2 6 eyes. Observers were asked to align the two half-cross into a perfect whole cross. The 1 2 7 degree to which the alignment was stable from run to run can be then assessed, as the 1 2 8 6 alignment offset is provided to the examiner. This was part of the original iPod clinical stereo 1 2 9 test 1 and designed for strabismic patients. It was not utilized in this study because none of 1 3 0 our participants had an ocular misalignment. Thus, x and y offsets were set to 0 px. As is shown in Figure 1d , upon completion of the test, a plot of disparity as a function of trial 1 3 6 number is provided for each test run. The disparity was recorded in pixels during the 1 3 7 measurement and was converted into minute of arc by using the following equation: where n is the offsets between the red and green dots (in pixels), W pixel is the physical width of a 1 4 0 pixel on the display and D is the distance between the subject's eyes and device's display. In 1 4 1 our study, W pixel was 0.0792 mm and D was 500 mm. results show a similar distribution (on this log axis) to those of a previous study using the Randot preschool stereo test, which also involves detection of the shape defined by a single 1 4 9 polarity depth increment, on individuals between the ages of 19-35 using either the 4-book test to those obtained previously using the iPod stereo test in which the incremental depth 1 5 2 judgement that was depended on its polarity (i.e., infront or behind) 1 . The present results that 1 5 3 do not depend on depth polarity are much more tightly distributed than the previous ones 1 that 1 5 4 did depend on depth polarity, indicating much less variability across the population when depth 1 5 5 polarity is not involved. Our results confirm that the detection of stereo-deficiencies within the normal population 1 6 0 crucially depends on whether the measurement of stereopsis is dependent on the polarity of 1 6 1 depth (i.e., a polarity-based increment) or not (a single polarity increment), confirming the earlier 1 6 2 suggestions of several researchers 1, 3-9 . As a consequence, it is a great pity that there is not
currently a clinical test that can detect these deficiencies in the normal population and do it in a 1 6 4 reliable way with an associated measure of variability. The current book tests (Randot and TNO 1 6 5 but see 11 for complete list) only measure depth detection for a fixed polarity (i.e., depth 1 6 6 magnitude) and hence would miss the stereo-deficiencies reported here. The Frisby test 1 6 7 (Burnell Co) does involve a depth polarity judgement but lacks an associated measure of 1 6 8 variance, necessary for within-subject comparisons. It also has associated monocular cues 12 . The current iPod stereo test offers a number of important advantages over what is currently in 1 7 0 use. with the fusion of random dot stimuli that have gaussian blurred edges 1 ? No, for the same 1 7 7 reason outlined in the previous answer. Gaussian filtered edges are an effective method to 1 7 8 avoid monocular cues that can be produced by sharply defined areas of depth within random opposite polarity? 9 , using figural instead of random dot stimuli, showed that adults (but not 1 8 8 children) exhibit deficient depth discrimination on a supra-threshold task (for disparities above 1 8 9 288 seconds) only when opposite polarity stimuli are simultaneously presented and not when 1 9 0 single polarity stimuli are presented. This suprathreshold measure is different from our threshold 1 9 1 acuity measurements but the conclusions are broadly similar. They felt, for their suprathreshold 1 9 2 measure, that anomalous disparity pooling might be responsible for two simultaneously 1 9 3 presented depth surfaces. We don't see this as such a good candidate explanation for our 1 9 4 threshold measure because the stereo anomaly we report has been shown even when the two 1 9 5 polarity surfaces are presented successively 3 . The role of the spatial layout of the stimuli (i.e., 1 9 6 stimulus configuration, 2d grouping properties and overall scale of the stimulus array) or the 1 9 7 exposure duration (down to 150ms) was shown to be unimportant in the Wilcox et al study. We have assumed that when a subject can detect a shape defined by a crossed disparity in the 2 0 1 case of the Randot or other such clinical tests that they also have access to the fact that the 2 0 2 surface appears in front of the page. This is an unwarranted assumption. Take the example of 2 0 3 motion perception, a process often compared with stereopsis. The detection of a shape defined 2 0 4 by a subset of dots moving in a particular direction does not necessarily require a knowledge of 2 0 5 the direction of movement, it could be done simply by non-directional temporal information. A in the test-no aniso scaling or alignment adjustment was required in this study; (d) a plot of 2 7 5 results after finishing the test; (e) a summary of the test results. (a) Stereo acuity results for 45 normal observers using a single polarity depth increment task 2 7 8 (Pacman shape test); (b) The present results are compared with those of a previous study
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